DNA methylation and the regulation of aldolase B gene expression.
DNA methylation was studied as a potential factor for the regulation of tissue-specific and developmentally specific expression of the rat aldolase B gene. We examined cytosine methylation in the HpaII and HhaI recognition sequences in the aldolase B gene in aldolase expressing and nonexpressing tissues and cells. Out of the 15 methyl-sensitive restriction sites examined, the sites in the 3'-half and 3'-flanking regions were found to be heavily methylated in all the tissues or cells, regardless of the level of aldolase B gene expression. However, the methylation pattern in the region immediately upstream and in the 5'-half of the gene exhibited tissue-specificity: the site located about 0.13 kb upstream of the cap site (just next to the CCAAT box), and the sites in the first intron (intron 1) were heavily methylated in nonexpressing cells and tissues (ascites hepatoma AH130 and brain), whereas those in an expressing tissue (liver) were considerably less methylated. These results suggest that cytosine methylation at the specific sites in the 5'-flanking and 5'-half regions of the gene is associated with repression of the gene activity. However, the gene is still substantially methylated in the fetal liver on day 16 of gestation, when it is in a committed state for rapid activation in the period immediately afterwards (Numazaki et al. (1984) Eur. J. Biochem. 152, 165-170). This suggests that demethylation of the methylated cytosine residues in the specific gene region is not necessarily required before activation of the gene during development, but it may occur along with or after the activation.